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annealing plays a very important role and that t 
temperatures above 4K are ellipsoid model 
of the valence band. A detailed study of some Singularities observed at T< 4K 
indicates that the valence band has a 


minimum. "We are grateful to I. 1. Korenblit;<® Ye. Pikug 
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TITLE: Concerning a ney type of oscillation of longitudinal mag= | 
notoresistance of n-In8b 


i 

; SOURCE: Zhurnal eksparimental'noy 4 teoreticheskoy fiziki, v. 47, | 

. | 

| TOPIC TAGS: magnetoresistance, galvanomagnetic effect, indiun | 
antimonide, electron scattering, inelastic scattering, phonon 

; ABSTRACT: This is a continuation of earlier research by some of the: 

| authors (Parfen'yev, Shaly*t, and v. H. Muzhdaba, ZhETF v. 47, 444, | 

. 1984) and is devoted to the temperature dependence of the oscilla- a 

tions of longitudinal magnetoresigtance of n-InSb in a strong mag- 

, Retic field. Thage oscillations were first predicted theoretically  _ 

. by V. b. Gurevich and wu. A, Pirsov (ZhETF v. 40, 199, 1961) and 
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are due to inelastic scattering of electrons by optical lattice 
vibrei ions « The testa wore made on single crystal n-InSb (n= 4x 
x 10°? co3, u = 4.9 x 10° cm*/V-sec at T = 90K) in the temperature 
range from 90 to 200K. The results show that with increasing tem~ 
perature the minima of the oscillating part of the magnetoresis- 
tance move away from the rasonant values of the magnetic field, 

and are replaced by maxima. The reason for this shift is attributed 
to the role played by optical phonons in tho scattering of elactrons 
in pure n-InSb, which increases with incroasing temperature. A : 
noticeable change in the electron concentration (by a factor of 30) 
does not result in a noticeable phase shift of the oscillation : 
curves. Orig. art. has: 2 figures and 1. formula. 
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TITLE: Influence of hydrostatic pressure on the effective mass of electrons in InSb 

| 
SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. 
Prilozheniye, v. 2, no. 1, 1965, 514-519 


TOPIC TAGS: indium compound, antimonide,: magnetoresistance, electron, pressure ef-) 

fect, magnetic field intensity se ee _* 
aa pe be — 

ABSTRACT: Data are given/from an experimental study of the direct effect which hy- : 

drostatic pressure of up to 8000 kg/cm? has on the effective mass of electrons. The 

experimental met was based on the new Gurevich-Firsov magnetophonon resonance 

phenomenon. The specimen studied was a single crystal of n-type InSb with dimen- 

sions of 2 x 2,5 x 16 mm, a concentration of 8°10!3 cm73 and a mobility of 7°105 

cm?/y-sec at 77°K. The relative reduction in the linear dimensions of the crystal 

was no greater than 0.6% at maximum pressure. Curves are given showing the trans- 
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verse magnetoresistance as a function of magnetic field strength at various pres~ 
sures. Formulas are given for determining the effective mass of electrons from the 


period of the oscillations and from the position of the individual maxima on these 
curves - Calculations show a change in effective mass 0.016 to 0.025 when the 


pressure is changed from 1 kg/cm? to 8000 kg/em?. Since the width of the forbidden | 
vrimental data 


zone in this pressure interval increases by 4 factor of 1-5, the expe 
confirms the theoretical conclusion of direct proportionality between the effective |. 
mass of electrons and the width of the forbidden zone for an InSb crystal in this 


pressure interval. Orig. art. has: 3 figures, 3 tables. 


SUB CODE: 20/ =. SUBM DATE: 200ct65/ ORIG REF: 002/ OTH REF: 004 


APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R001548420011-5" 


"APPROVED 


ya tee ae oP r) 


2 aE a 


fOr RErESE 08/23/2000 


D0 _ CIA-RDPS6-00513R001548420011-5 


~~ 


"1 19733-66 surn(a) fee) /26(£)/BF(m)~2/8880(m) /2/ HPC +) /BH CP) TIP(c) 


‘ACC NR: AP6000894 SOURCE CODE: uR/0181/65/007/012/3690/3691 | 

sp /uw/AT / 
|AUTHORS: Aliyev, S- Aj Shalyt, S-_S- 0 | | 
} : Tete vee ‘aoe = — : x ~. 
‘ORG: Institute _of Semiconductors, AN SSSR, Leningrad (Institut 7 

i poluprovodnikov AN SSSR); institute of Physics, AzSSR, Baku (Institut 
‘riziki AzSSR) a 


2h So ay The > 
I'TITLES Thermal conductivity and thermal_emf of gallium arsenide at 
low temperatures 7 wy 


SOURCE: Fizika tverdogo tela, Vv. 7, no- 12, 1965, 3690-3691 
emf, gallium arsenide, 


TOPIG TAGS: thermal conduc tion, thermal 
honon spectrum, single 


tempe rature dependence, phonon scattering, DP 


crystal 
ABSTRACT: The ‘purpose of the investigation was to determine experi- 


mentally the shift in the position of the maximum of thermal conduc-. [~~ 
tivity and thermal emf of GaAs with decreasing temperature. This is | 
claimed to be the first investigation of the thermal emf of GaAs at. 
low temperatures. The single erystal sample measured 3.5 X 4,0 x 60 | se 
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Imm, and the electron concentration and mobility at 77K were 2 x 1026 


cm 3 and 4500 em /y=sec. The measurements were made by a méthod in 
which a stationary heat flow was used. The plots of the temperature 
(dependence of the thermal conductivity and of the thermal emf in- 
j\dicate that the dragging of the free electrons by the phonons in the 
[samp ie is quite pronounced, but no noticeable shift in the maxima is 
jobserved. This indicates that only the long-wave part of the phonon 
ispectrum which is responsible for the dragging effect, participates — 
fin the thermal conductivity of the investigated sample at low tem- — 
(peratures. The small part played by the phonons with shorter wave- 
lengths in the heat transfer can be due to their stronger scattering hee 
by point defects, which in the case of GaAs may be either the impurity] ©... 
fatoms or the gallium isotopes. Both the thermal conductivity and ae fe 
thermal emf show a maximum near. 20K. Authors thank M.. N. Pivovarov 
for help with the work. Orig. art. has: 1 figure. 
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TITLE: Superconductivity of LagTe, 
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| SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redektsiyu. 
| Prilozheniye, v. 3, ne. 5, 1966, 217-219 
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TOPIC TAGS: superconductivity, lanthanum compound, telluride, stoichiometry, critical 
| point, critical magnetic field 


| ABSTRACT: The outhors show that LagTe, is a superconductor of the second kind, with 
properties similar to the IagSe, and L4g5., whose superconductivity was reported 

' recently. They also show that the superconducting transition temperature of this a 
substance depends on the technology of its preparation and is possibly connected with 

| some deviation of the composition from the stoichiometry. “The lenthanum telluride 

| was synthesized from the components by vacuum sublimation and zone meltisig, using ati 

' procedure described in detail elsewhere (A. V. Golubkov et al., Neorganicheskiye 

' materialy [Inorganic Materials] v. 2, No. 1, 1966). ‘Two samples were tested, one 

oressed from previously fused neterial and the other prepared by melting. The erit- 

| teal temperatures of the two samples were 2.45 and 3.75K, respectively. The corres- t 
ponding critical fields for the destruction of superconductivity were 8 and 12.5 koe, | 

: respectively. Magnetic measurements have shown that at 1.4K the Meissner effect 
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TITLE: Quantum osc llation of the thermal emf in n-InSb 


Fizika tverdogo tela, v. 8, no. 6, 1966, 1776-1786 


TOPIC TAGS: semiconductor research, semiconductor alloy, indium compound, 
oscillation, thermoelectric property, magnetic effect 


ABSTRACT: Quantum oscillations of the transverse and longitudinal magneto-thermal 
emf were experimentally investigated in n-type InSb at helium temperatures. The 
dependence of various kinetic coefficients on the intensity of the magnetic field 
was carefully studied. Spin-dependent splitting of the Landau energy spectrum was 
detected in samples with an electron concentration of 3.1 x 10!§ em-3. The g-factor 
was calculated from the value obtained for the spin. It was found that spin- 
splitting is larger in the longitudinal field than in the transverse field, and that 
the effective g-factor in the longitudinal field has a value close to the expected 
(50). The phase shift of oscillating coefficients of the longitudinal and trans- 
verse magneto-thermal emf and the rules governing the increase of these coefficients 
in the region of the quantum limit were also determined. A comparison of experi- 
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THE THERMAL CONDUCTIVITY OF KISMUTH AT SOW TEMPERATURES. S. S:ALYT 
(J. PHYSICS (U.S.S.R.), 1944, 8, (5), 3iS--316).e(In English ) It is 
pointed ob% t.at curves of thermal resistance against ttemp. for dertain 
pure meta ls shew minima at very low temps., as do those for dielectrics 
such as q uartz and diamond, where thermal conductivity is dur to the lattice. 
alore and not to the electrons. Experiments on pure bismutn down to 
liquid-helium temp. shows a min., the results aro unaffected by 
the application of a magnetic field of 4200 oersted. In tis region, there-'> 
fore, eleotrons pla-no part in the heat transfer, which is due solely to 
the lattioe. The cause of themine is the scattering of elastic wav s at 
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Magnetic proeeruse of rome etic salts. Hi 
S. Shalyt (Phys. Tech. Inst., Acad. Sci. Citrainian SSR). 
~ "Sr Etpa:-Theore. Phys. (U.S.S.R.) 1S, 346-9( 15) (in 
Russian).—In pursuance of previous work (C.A. 3S, 12!) 
magnetic susceptibility of solid FeCl, was detd. in tertns of 
temp. down to 1.5°K. and of field jntensity’ from 50 to 
30,000 oersteds. The ballistic method previously found 
convenient for medium field strengths of 1000-2000 
oersteris was adapted to stronger fields; the field intensity 
era by eee toods juinps spd the corer: . 
ing gulvanometer deflections were summed, the procedure field of the ge ores 
having been justified by tests with known normal para- it is shown wore prey ered bose lay ry ps de 
magnetic substances. In all but the strongest fields the the magnetic moment would be discontinuously stenvwine: 
samples were cylinders of 10 mm. dian. and 15 om, long; this discontinuity is blurred as a result of temp al coins 
in very strong fields, 2 nin. in dian. and 3mm. long. For, and their interaction with the orbits, but the discontinuous 
weak ficlds up to 1000 ocrstetis, the method is modified! steps are in the two max.; this simple theory 
using, eeaseby Bh bg cates solenoid, an renee yom a does not, however, account for the presence of the observed 
mm, diam., 16 mm. lang, {000 turns, connected with anomalies in ‘ on , 
the galvanometer; the deflection on rapid introduction of j abe ‘emp teglon af about. “ K. N.T. 
the sample is proportional tu its moment. Plots of the - 
magnetic moment against the field strength show, at 
temps, lower then 23.5°K., « lincar increase In weak j 
‘elds up to 100) oersteds (the linearity holding down to ! 
2°K. and hysteresis being absent), a low maz. at about 
2000-3000 oersteds, and subsequent rapid increase or even j 
a 2nd high max. at about 12,000 oersteds. From there 
on the rise of the susceptibility with increasing ficid 
strength becomes inuch slower. Isnperfect accuracy of 
the method would tend to smooth out the phenomenon 
rather than accentuate it. At a tized field intensity, the 
moment decreases with falling temp. down to 1.5°K. 
The “‘oscillating’’ variation of the susceptibility with field 
intensity is linked to the “‘freezing’’ effect of the elec. 
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uSSR/ Physics - Ferronagnetics 
Card 1/1 Pub. 43 - 13/15 
Authors : Komar, A. P.; Reynov, N. M.3 and Shalyt, 5. 5. 
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Title t Study of the thermal dependence of spontaneous 
ferrites at low temperatures 


Periodical ! Izv, AN SSSR. Ser. fiz. 18/3, 406-408, May-Jun 195), 


Abstract ! The thermal dependence of spontaneous magnetization of ferrites was investi- 
gated at such low temperatures where the semi-conductive nature of these 
ferromgnetic compounds is best revealed. The temperature of the sample 
was determined by the type of the liquid and saturated vapor pressure over 
the liquid. The effect of magnetic reflection in the iron poles was deter- 
mined by the dependence of the sensitivity of the ballistic system ( used 
in magnetic field calibration ), and the magnetic field intensity. Results 
obtained indicate that the thermal dependence of sponteneous magnetization 
of Ni-Zn-ferrites shows no change in the entire temperature range ( from 
Curie point to 123° K ), and shows no change in mgnetization at lower ten- 
perature. Two references : 1 USSR and 1 French (1950 and 1952). Graphs; 


drawing. 
Institution : Academy of Sciences USSR, Physico-Technical Institute 
Submitted 
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ae Tho photomagnetic effect in Hg Shee! exide at low: tem-- 

; eratures, A. 0, Komar, N. M, Relnov, and §.-9. Shatyt’ ; 

: freata Phys.-Tekh. Inst., Acad. Sci. U.S.S2Rey-" De) ae) 
7 62 lady Akad, Nouk S.5.S.R. 96, 47. 1954).—The depends. 
“ence of the photomaguetic em... of Cu,0 (Kikoin, and‘ 
'  Noskov, C.A, 28, 6326; C,A. 33, 48072) on the applied field’: 
a, Was studied at low temp. (77 and 4°K.). | The of the. 

‘magnetic field strength was 0-24 X 10 oersteds.. At77°K, : 

' the deviation from linearity starts for flelds > 10,000 and. 
at 4°K, for fields > 3000 ocrateds.. The av. mobiilty of the! 
current carriers was detd, as 1-2 X 10° c.g.s, (77°K.) ands 

“6 X 10° cs, (4°K,). : Beale 
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fiz —-mat. nauk, 
Sh.D., inzh., red.; FREGER, D.P., tekhn.red. 


[Semiconductor converters of solar energy] Poluprovodnikovye 

preobrazovateli solnechnoi energii. Leningrad, 1956. 58 p. 

(Leningradskii dom nauchno-tekhnicheskoi propagandy. Polupro- 
4 ikh tekhnicheskoe primenenie, no.9). 

pe hoe : (MIRA 14:4) 


(Solar batteries) 
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$035 20T ussr / PHYSICS carp 1 / 2 PA - 1438 
AUTIIOR SiLYT,S+S- 
TITLE The Galvanomagnetic Properties and the Hole Conductivity of 
z Telluriun. 
PERIODICAL Dokl.Akad.Nauk, 109, fase.4, 750-752 (1956) 
Issued: 10 / 1956 reviewed: 10 / 1956 


The investigation 
pares (TS -Ay2°R) 
energy stripes of aifferent widths. 
carriers of different 


Thus, two 


of the galvanometric properties of 
shows that the valence zone in tellurium is split into two 


conductivity exist in telluriun. 


tellurium at helium temper- 


with hole-like current 
This follows from the 


groups 


following experimental facts and deliberations: 


In the admixture domain, 
tivity 


sort of holes exists in tellurium, and if the 


i.e. at T < 200° K there 
that is independent of the chemical nature of the admixtures. Tf only cne 


is only one nole-like conduc- 


mobility u of the current carriers 


5 2 
is determined according, to the formula u=0,52 R(em?/Coul). (em Jx.sec)/@,(Ohm.on), 


1200 om?/V sec. 
esistance at heliui temperatures). 
ity 

the modification of 
nat comprehensible. 
In view of the fact 
magnetic field have 


one obtains u = 
With this 


3 
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the comparatively great modification of HALL'S 
the magnetic field strength from 500 to 26.000 oersted is 


that the curves for the modification of 
no quadratic domain even in the case of 


- svecific 


comparatively low degree of mobil- 
coefficient on the occasion of 


the resistance in the 
weak fields, it is 
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FREGER, D.P,, tekhn.red. 


[The possibilities of semiconductors and their future development ] 
Voamoshnosti 4 perspektivy poluprovodnikov. Leningrad, Leningr. 
dom nauchno-tekhn.propagandy, 1957. 11 p. (Poluprovodhiki, no.18) 


(Semiconductors ) 
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SOMINSKIY, M.S., kand.fiz.-mat.nauk, red.; MASLAKOVETS, Yu.P., 
doktor fiz.-mat.nauk, red.; SMOLENSKIY, G.A., doktor fiz.-mat. 


nauk, red.; SHALYT, S.S., doktor fiz.-mat.nauk, red.; REGEL', A,2., 
kand.fiz.-mat.nauk, red.; SUBASHIYEV, V.K., kand.fiz.-mat.nauk, 


red.; SHAGURIN, K.A,, inzh.; ACHKINADZE, Sh.D., inzh., red.; 
FREGER, D.P., tekhn,red. 


[Piezoelectric substances] P'ezoelektriki. Jeningrad, Leningr. 


dom nauchno-tekhn.propagandy, 1957. 30 p. (Poluprovodniki, no.16) 
(MIRA 10:12) 


(Piezoelectric substances) 
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" eand.fiz.—mat .nauk, red.: MASLAKOVETS, Yu.P., doktor fiz.-mat. 
nauk, red.; SMOLENSKIY, G.A., doktor fiz.-mat.nauk, red.} 
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Tauk, ae SUBASHIYEV, V.K., kand. fisenat. wank: red,; SHAGURIN, K.A., 
inzh., red.; ACHKINADZE , Sh. D. , inzh., red.; FREGER, D.P., tekhn.red,. 


[Semiconductor bolometers] Poluprovodnikovye bolometry. Leningrad, 


Leningr.dom nauchno-tekhn.propagandy. 1957. 36 p. (Poluprovodniki, 
no. (MIRA 10:12) 


(Bolometer) 
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fige= , ISUPOV, Vladislav 

SMOLENSKIY, Georgiy Anatol'yevich, doktor fiz. mat.nauk; I , 
Aleksandrovich, inzh.; I0FFE, A.F., akademik red.; SOMINSKIY, M.S., 


[Seignettoelectric substances] Segnetoelektriki. Leningrad, 


Leningr.dom nauchno-tekhn.propagandy, 1957. 43 p. (Poluprovodniki, 
no.15) (MIRA 10:12) 


(Ferroelectric substances) 
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red.; SOMINSKIY, M.S., kand.fiz.-mat. nauk, red.; MASLAKOVETS, Yu.P., 
doktor fiz.-mat .nauk; SMOLENSKIY, G.A,, doktor fiz. mat nauk; 
SHALYT, 5.S5., doktor, fiz.-mat.nauk; REGEL', A.B., kand.fiz.-mat. 
jauk; ‘SUBASHIYEV, V.K., kand.fiz.-mat .nauk; "SHAGURIN, K.A., inzh.; 
ACHKINADZE,Sh.D, inch, red; FHEGER, D.P., tekhn.red. 


(Semiconductor contact rectifiers] Poluprovodnikovye vypriamiteli. 


Leningrad, Leningr.dom nauchno-tekhn.propagandy, 1957. 94 PB. 
_ (MIRA 10:12) 


(Electric current rectifier) 
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PASYNKOV, Vladimir Vasil'yevich, doktor tekhn.nauk; IOFFE, A,F., akademik, 
glavnyy red.; SOMINSKIY, kand.fiz.-mat.nauk, red.; MAS LAKOVETS sYu.P., 
doktor fiz,-mat.nauk, ged: SMOLENSKIY, G.A., doktor fiz.~mat.nauk, 
red,; SHALYT, S,S., doktor fiz.-mat.nauk, red.; REGEL', A.R., kand. 
fiz.-mat. nauk, red.; SUBASHIYEV, V.K., kand.fiz.-mat.nauk, red.; 

SHAGURIN, K,A,, inzh.; ACHKINADZE, Sh.D., inzh.; FREGER, D.P., 


tekhn.red. 


{Nonlinear semiconductor resistors; varistors] Nelineinye 
poluprovodnikovye soprotivleniia; varistory. Leningrad, Leningr. 


dom nauchno-tekhn.propagandy, 1957. 35 p. (Poluprovodniki, no. 5) 
(Slectric resistors ) (MIRA 11:1) 
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SHALYT, Simon Solcmonovich, doktor fiz.-maten, nauk: FREGHR, D.P., tekhn.red. 


[Electric choracteristics of semiconductors} Blektricneskie 

svoistva poluprovodnikoy, Teningrad, Leningr. dom nsuchno- 

tekhn.propagandy, 1957. 2 v, (125 p.) (Poluprovodniki, nos. 

1 and 2) (MIRA 11:4) 
(Semiconductors) 
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glavnyy red.; MASLAKOVETS, Yu.P., doktor fiz.-mat, nauk, red; 
SMOLHNSKIY, G.A., doktor fiz.-mat. nauk, red.; SHALY®, S.S., 
doktor fiz,-mat, nauk, red.; RBGEL', A.P., kand, fiz.—mat,, nauk, red, ; 
SUBASHTYEV, V.K., kand, fiz.-mat, nauk, red.; SHAGURIN, K.A., 
inzh.; red,; ACHKINADZB, Sh.D, inzh., red.; FREGER, D.P., tekhn. 
red. 

[Photoresistors ] Potosoprotivleniia, Leningrad, leningr. dom nauchno- 


tekhn, propagandy, 1957. 54 p. (Poluprovodniki, no.6), (MIRA 11:9) 
: as , (Photoelectric cells) 
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VOROUIN, Anatoliy Uikolayevich, inzh.; IOFFE, A.F., akademik, red.; 
* SOMINSETY, M.S., kand, fiz,-mat. nauk, red.; MASLAKOVETS, Yu.P., 
doktor fiz.-mat nauk, red.; SMOLENSKIY, G.A., doktor fiz.-mat,nauk, 
red,: SHALYT, S.S., doktor fiz.-mat.nauk, red.; REGEL', A.R.,kand, 
fiz -matenetie: “SUBASHIYEV, V.K., kaad,fiz.-nat.nauk, red; SHAGURIN, 
K.A., inzh.red,; ACHKINADZE, Sh.D., inzh.; FREGER, D.P., tekhn.red,. 
(Semiconductor thermoelectric generators] Poluprovodnikovye termo~ 
elektrogeneratory. Leningrad, Leningr. dom nauchno-tekhn.propagandy, 
1957. 43 p. (Poluprovodniki, no.13) (MIRA 11:3) 

(Semiconductors) (Electric generetors) 
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ZHUZE, Vladimir Panteleymonovich; IOFPFE, A.F., akademik, glavnyy rede; 
SOMINSKIY, M.5S., kand,fiz.-mat,-nauk, red.; MASLAKOVETS, Yu.P., 
doktor fiz,-mat nauk, redo; SMOLENSKIY, G.A., doktor fiz.-mat. 
nauk, red.; SHALYT, S.5., doktor fiz.-matonauk, red.; RSGEL', 

A.B, kand,fiz.-mtat.nauk, rede; SUBASHIYEV, V.K., kand.fiz.-mat nauk, 
red.; SHAGURIN, K.A., inzh., red.; ACHKINADZE, Sh.D., inzh., red; 
FREGER, D.P., tekhn.red. 


(Semiconducting materials (semiconductor elements) }] Poluprovodni- 

kovye materialy (elementy - poluprovodniki). Leningrad, 1957. 

101 p. (Ohshchestvo po rasprostraneniiu politicheskikh i nauchnykh 

znanii RSFSR, no.17) , (MIRa 12:4) 
(Semiconductors) 
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*-" awademiya nauk SSSR. Institut poluprovodnikov 


Poluprovodniki v nauke i tekhnike (Semiconductors in Science and 
Technology) v- 1- Moscow, Izd-vo AN SSSR, 1957- 470 p- 
23 ,000 copies printed. 


Resp. Ed.: Ioffe, A.F.; Tech. Ed.: Arons, R.A. 


PURPOSE: The collection of articles "semiconductors in Science 
and Technology” is a4ntended for a wide circle of engineers 
and technicians. 


COVERAGE: The first volume of the collection presents the principles 
E of semiconductor theory concerning electric conductivity, 
thermo- and galvanomagnetic properties, contact phenomena, 
diffusion and thermoelectric properties. A description of 
semiconductor: devices and their fields of application is 
given. References are given after each article. 


Card-1/49> 
, 1 258 
Semiconductors 4n Science and Technology 
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Foreword by toffe, A-F- 


tor Institute, 
r, who is chairman of the Semiconduc 
The a of Sciences ; USSR, and the responsible editor of this new 
explains the aim of the present publication, eerie ane Pea yece of 
gap in the extremely meager literature dealing wi e 
semiconductors on an engineering level 


PART -I- PRINCIPLES OF SEMICONDUCTOR. THEORY 
Ch. I Shalyt 5-5: Electric Conductivity of Semiconductors 7 
..I. Shalyt oe: 


lemen 
tnor resents a table showing the 12 e 1 
TG enact erceer so). & grouped according to the Mer properties 
stem . 9)- He & ve a brie 
Be on Bye ider ing germanium the most typical and best eee er 
them and gilicon the most promising but difficult x° ee 
the “still unsolved probiem of refining it (p. 10)- 
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pemaconauetors “in welende and TEChnoLOgy - get OEE BOG 


dirficult problem of semiconductor technique is the ereation of 
heat-resisting semiconductor materials with given electric and 
thermal properties to be used in economically profitable thermal 
generators - The author considers the scientific, technical and 
oe a ammnrrance of the semiconductor problem to be equal to 
+ ee enn anergy. He presents 
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IOFFE, A.F.; OSTROUMOV, A.G., redaktor izdatel'stva; SHALYT, $.Sh., 
redaktor izdatel’stva; SMIRNOVA, A.V., tekhnichéskty-redaktér 


{The physics of semiconductors} Fizika poluprovednikov. Moskva, 
izd-vo Akademii nauk SSSR, 1957. 491 p. (MLRA 10:3) 
(Semiconductors) 
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bn On the Galvanomagnetic Properties of Tellurium at Lew ‘Pemper atures. (hus sian) 

_cRICDICAL Jhurnal Tekhn. Fiz, 1957, Vol 27, Nr 1, pp 189-20 (U.S.5-R.) 
Received 2/1357 Reviewed 1/1957 

CT The present paper investigates the semi-conductor element within the range 
of helium-temperatures as yet very little investigated. rirst some rele- 
yant previous works are discussed briefly. Tne following 4a investigated. 
1) The temperature dependence of electric conductivity between 100°C and 
1,3°K, 2) galvanomagnetic phenomenas the HALL-effect amd the modification 
of the resistance in magnetic fields up to 26,000 G@rsted at room tember «- 
ture, nitrogen- and helium-temperature. In this connection monocrystusline 
and coarse-crystalline tellurium-samples (purified by repeated distilis- 
tion and melting) are examined. The present work gives the result of the 
examination of two samples. Measuring was carried out by the methed o7 
compensation by means of parallel current. Experimental results aré il- 
Lustrated by diagrams. The alectric resistance 9 of the one sample in- 
creases in the whole interval ef the field strengths from H = 600 gretea 
to H = 26,000 @rsted in the case of all operation temperatures up te 
1,3°K. Ne anomalous decrsase of the resistance could be observed. The 
gign of this effect remains normal also in the case of weak field strengths. 
After cooling from room temperature to helium—temperature, an instability 
of electric conductivity becomea noticeable, en which occasion the electric 
resistance of the sample decreases in an asymptotic curve in the course 
of some time, If various parts of the sample are illuminated py means of 


nena 
Woe ahiay 
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2Y, 940 67321 

gov/18i- 1-6-25/32 

AUTHORS: Timchenko, I. N., Shalyt, S- S. \ 

TITLE: The Influence of Entrainment of Current Carriers by Phonoas 
Upon the Thermoelectromotive Force/of Tellurium zt 


PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, 
pp 1302 - 1304 (USSR) 


ABSTRACT: L. E. Gurevich (Ref 1) was the first to investigate thecreti- 
cally the interaction of the irregular phonon distribution 
with the current carriers. This phenomenon, termed "“entraining 
effect", hes also been observed experimentally in some semi- 
conductors (Ge, Si, InSb, MoS,, ZnO). According to C. Herring's 
theory (Ref 3), the entire thérmoelectromotive force of 2 semi- 
conductor with low current - carrier concentration may be 
written as the sum % =% ot a? where w, denotes the usual 


thermoelectromotive force of the electron gas and Mon the 


additional thermoelectromotive force caused by entrainment of 
the current carriers by long-wave phonons, i.e. 


(Sy) 
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67321 


The Influence of Entrainment of Current Carriers by SOV/izi-1 -8-25/52 
Phonons Upon the Thermoelectromotive Force of Telluriuc 
approach the ideal form myvne?. However, in the experiment 
Moh may decrease more rapidly than according to the ideai 


law Koh wpe? 


shifted toward higher temperatures. Making reference to Herring's 
thecry, the temperature dependence m on(T) for tellurium should 


wy tr O78) 


temperatures, and toward lower temperatures it should decrease 
more rapidiy than according to the ideal law Boh VIO? At 


» and the maximum of the % on(T) curve may be 


asymptotically approach the form Mon toward higher 


temperatures of liquid nitrogen the current-carrier concentra- 
tion was w 7.1014 em-3. On the basis of the experimental course 
of the curve X(T) in the range 160 - 80°K and also of 3. S. 
Shalyt's (Ref 4) results on the Hall coefficient R in the 
temperature range 80 - 2x, Xe was extrapolated to the temper- 
ature range below 70°K (down to 89K). For the tellurium sample, 
under consideration the asymptotic value of the exponential 
coefficiest is -2.7, which is in gvod agreement with Herring's 
Card 3/4 theory; the descending branch of the curve is nese ce ae 
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$/181/60/002/011/034/042 
24,7600 (1035,/073 UES? B006/B060 


AUTHORS: Parfen'yev, R. V., Farbshteyn, I. I., and Shalyt, 5S. S. 
TITLE: Galvanomagnetic Properties of Tellurium. II. The Effect of 


Heat Treatment Upon the Temperature Course of Mobility 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2925-2928 


TEXT: The concentration dependences of the hole mobility at 17°K in 
tellurium, as found by several authors, exhibit an exceedingly large 
spread. The authors of the article under consideration tried to explain the 
observed anomalous spread of mobility, and, above all, the extremely x 
uncertain temperature course of mobility by ascribing them in the first 
place to the variety of impurity concentration (which shows in the large 
spread of concentration dependence of, the hole mobility) of the specimens 
investigated. The effect of heat treatment upon the galvanomagnetic 
properties was thoroughly examined, anttra very considerable influence upon 
electric resistivity and Hall constant was also observed. The heat treat- 
ment took place at 320 C cver 70 hours. Fig. 2 illustrates the effect of 
the heat treatment upon i and R, and Fig. 3 upon the Hall mobility R/ 
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86446 ' 
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Temperature Course of Mobility 


for assistance in preparing the specimens. There are 6 figures and 
3 references: 1 Soviet, 1 Japanese, 1 US, and 1 British. 


ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of / 
Semiconductors of the AS USSR, Leningrad) KR 


SUBMITTED: July 21, 1960 
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AUTHORS : parfen'tyev, R. V-, Pogarskiy, A. M., Farbshteyn, I. I., and ; 
Shalyt, S. 8. 


TITLE: Effect of a heat treatment upon the anisotropy of the 
galvanomagnetic properties of tellurium 


PERIODICAL: Fizika tverdogo tela, Vv. 3, no. 8, 1961, 2501-2504 


TEXT: The authors determined the hole mobility from the formulas of an 
isotropic model (one scalar mass and isotropic scattering) using 

experimental data on the Hall effeot and on the reluctance in a weak 

transverse field. The mobility values determined from the Hall effect and va 
from the reluctance do not differ. At 1704°K, their ratio in specimens 

whose trigonal crystal axis ig in the direction of the current, approaches 

a value of 0.85. The difference between Yall and Uy, is regarded as a@ 


measure of the number of structural defects. Heat treatment of tellurium 
leads to a rise of mobility, especially in the region of maximum 

temperature dependence of mobility (below 20°K). In some specimens, the 

Hall mobility attains 5°10 em? /v+se0 in this region. The difference ’ 
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s/181/61/003/008/034/034 
Effect of a heat treatment upon the... B111/B102 
between Ygell and Vag can be explained by an anisotropy of the galvano- 
magnetic properties of tellurium. The fact that a heat treatment leads to 
an approach of these two values can thus be explained by a decrease in 
anisotropy due to a diminution of structural defects. In order to verify 
this conclusion, measurements were made of the longitudinal (A@,) and the 


transverse (Ag, ) reluctance which are more sensitive to anisotropy 


(of. Fig. 2). The results showed that the galvanomagnetic properties of 
tellurium single crystals free from atructural defects have at least 
cylindrical symmetry in the range of 4-80°K. The asymmetry found by 
various authors wags due to structural defects. If the latter are X # 
dislocations, the anisotropy of electrical properties due to them may 
resuit from the strong anisotropy of the mechanical properties of 
tellurium. L. I. Korovin and Yu. A. Firsov (Ref. 6: ZhTF, XXXIII, 11, 
1958) are mentioned. The authors express their gratitude to the latter 
for having discuased the results, There are 2 figures and 8 references: 
3 Soviet-bloc and 5 non-Soviet-bloc. 
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ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of ; fy 
Semiconductors, AS USSR, Leningrad) vil 


SUBMITTED: May 3, 1961 

ae. 8 
Fig. 2: Change of the ratio between Few 
transverse and longitudinal reluctance 
during heat treatment. Legend: 
(1) u, - Hall mobility (uper)) 


om’ /vesec. 
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(Electrons) (Indium arsenide) 
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1. Institut poluprovodnikov AN SSSR, Leningrad. 
(Indium araenide) - (Mets 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5" 


SHUR ASIP NOR HyIE TB Sette SSR ai tees 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5 
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The galvanomagnetic properties «--. B125/B102 


wag produced by glow cooling. ‘The experimental results are compared with 
those obtained by other authors. The isoenergetic surface of the holes in 
tellurium closed to the extremum are ellipsoids of revolution whose axis 

is a symmetry axis of the third order. In the case of isotropic scattering; 


the ratio m, /iny « 1.25 corresponds to a slightly flattened mass 


ellipsoid. This isotropic scattering is confirmed over a wide temperature 
interval by the constant ratios of the galvanomagnetic coefficients which 
characterize the galvanomagnetic properties of tellurium. Within this 
range of temperature the thermal scattering is replaced by scattering from 


the impurities. The ratio m, /t, = 1.2 + 0.2 of the effective masses which 


determine the axes of the ellipsoid of revolution has a similar value. 
The experimentally and theoretically determined dependences of the ratio 


on the absolute temperature T agree fairly well up to ax put 


2 

83541 033/% 
deviate strongly at lower temperatures. It is found that 
= 0.43 ny and my > 0.35 mo: The ratios 044 44/@4433° 


of the experimental coefficients of 


m 


a 
€1122°833/83314 8411 and 04 315/83 511 
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the galvanomagnetic tensor differ from the corresponding theoretical 
values, which ig due to the nonuniform carrier distribution in the 
specimens investigated and to fluctuations of the relative values of the 
longitudinal resistance of various tellurium specimens under investigation. 
There are 15 figures and 2 tables. 


ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of 


Semiconductors AS USSR, Leningrad) 


SUBMITTED: July 13, 1962 
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The thermoelectric properties ... B125 
_k 2(2nm*kT)" 
ast [ren Mees OE eet 
for nondegenerate semiconductors is due either to residual defects of 7 


structure or to the temperature dependence of the effective mass. The 
‘temperature dependence of the thermo-enf of degenerate specimens differs 
only slightly from the theoretical value a « (k/e) (2/3) (kT /p). In the 
simple case of an energy dependence of the free path 1~&T7, the effective 
mass can be determined at T > 150°K from the formula for a 


__ kf r+? Parle’) - 
ami (t55 Fe) =H] (1a). 


At lower temperatures and with concentrations exceeding 1016 em"? both the 
thermal and the impurity mechanism must be taken into account. a of non- 
degenerate semiconductors ig likely to decrease with increasing carrier 


-% 
concentration. With concentrations between 10!) and 1019 cm ~, and at 


temperatures from 100 to 200°K, the effective maag of the holes is likely 
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ACCESSION NR: AP300 


AUTHORS: Bresler, M. S.; Kogan, A. V.; Shalyt, S.S.; lyashberg; G. M. J 23 


TITLE: All-union conference on low-temperature ph sice 


SOURCE: Uspekhi fizicheskikh nei, v. 80, no. 2, 1963, 331-337 
TOPIC TAGS: Low temperature physics, conference 


ABSTRACT: The 1962 annual Vsesoyuznoye soveshchantye po fizike nizkikh temperatur 
(All-union conference on low-temperature physics) was held in Leningrad from 26 
June through 1 July. The introductory address was made by N. Ye. Alckseyevskiy, 
chairman of Uchenv*y sovet problemy fiziki nizkikh temperatur (Sicence council for 
low-temperature problems). V. P. Peshkov discussed the basic trends of researcna 
and the various results obtalned since the time of the preceding conference. 

B. N. Yesel'son and V. G. Ivanov extended the curface- tension /neasurenents 
hitherto conducted for weak solutions of He? in He to include large He’ concen- 
trations (10--50%). K. N. Zinov'yeva described investigations of the diagram of 
state of He3-He™ solutions at elevated pressures and at temperatures below 1.5°%. 


N. G. Bereznyak, I. V. Bogoyavlenskiy, end B. N, Yesel'son directed attention 
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pri:arily to solidification in mixtures containing up to 16h He>. D. A. Tsakadze 
reported measurements of the coefficient of mituel friction along vortex lines. 

Yu. G. Mamaladze presented a theoretical treatment of exitical velocities for 
Torsex formation in He II. A. Fy Andreev inve tigated the influence of conduction 
electrons on certain phenomena on the bounday , between a metal and liquid helium. 4 
i. B. Ipatove and ¢. M. Eliesbbera presented. a theoretical study of ‘the pazcmag- 2 
~-t'o relexétion ir liquid Hed. N. V. Zevaritskit described an investigetion of 
+he tunnel effect tetween a tin filn and mo:u=rystalline samples of varying 
erystallographic orientation. Various protiems in the synthesis of superconduct- 
ing alleys possessing extremely high critic... magnetic fields {in the hundreds of 
thousands of Oersteds) and their use in sole woids for generation of strong mag- 
net:.c fields formed the subjects of several E-pers (N. E. Alekse yevskiy, et al., 

B. G. Lazarev, et al., V. R. Karasik, S- Sh. jixhmedov). A. M. Kolchin, WN. I. 
Krivko, and N. M. Reynov measuced the surface impedance of the alloy Nb - Zr. - 7] 
VT. Bb. Brandt and N. I. Ginzburg have found e large difference in ti properties 

of the two superconducting modifications of ‘pismtha/IB. G. lazevev, TiS 

Lazereva (Kan), and V. I. Mekarov continued taeir previous studies of the pressure 
dependence of the critical temerature for tin, theilium>’] Measurements of the 
pressure dependence of the critical temperature or Ne3Sn were reported by 
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B. G. Lazarev. L. S. Lazareva (Kan), O» Ne Ovcharenko, and A. A- Matsakov. The 
quenching of superconductivity by current and the distribution of phases in tne 
intermediate state have been investigated by N. E. Alexseyevskiy and E. Ao 
Troynar by the ferromagnetic powder technique. A study has also been undertaken 
of the kinetics of the quenching of su reonductivity by current (A. P. Smirnov, 
A. V. Rumyantseva, and V. N. Totubalin). A theoretical paper by I, A. Privorotskiy 
was devoted to the absence of an isotope effect for ruthenium.??A paper by M. S. 

____Khaykin and colleagues ~ R. T. Mina and V. S. Ekel'man © dealt with a cyclotron 
resonance of tin, lead’ and bismuth. V. Fo. Gantmakher found a new dimensional 
effect in thin specimens of tin while making measurements of the surface impedance 
of the samples at frequencies of 1 = 5 Mc 


(For Complete Set See: Bresler. M. sot a 
Allevnion conference c.:1 low-temperature physics j 
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AUTHORS: Bresler, M. S.3; Kogan, A. Vez; Shalyt, S. S.; Elyashberg, G. Me of 


TITLE: _All-union conference on low-temperature physics#y 
3h 
SOURCE: Uspekhi fizicheskikh nauk, v. 80, no. 2, 1963, 331-337 


TOPIC TAGS: Low temperature physics, conference 


ABSTRACT: E, P Vol'skiy measured the quantum oscillations in the quasistatic 
conductivity of bismuth in a magnetic field at frequencies of 3 - 5 Mc. Papers 
by V. P, Naberezhnykh, A. A. Galkin and V. L. Mel'nik, and by P. A. Bezugly, 
A, A. Galkin and A. I. Pushkin dealt with investigations of cyclotron resonance 
and magnetoacoustic resonance in the same samples of aluminum? which made possible 
the direct comparison of results and simplified the reconstruction of the topology 
of the Fermi surface. N. E. Alekseyevskiy reported on galvanomagnetic investi- 
gations of the transition metals (N. E. Alekseyevskiv, V. Egorov, B.N-z 
ak, and G. E. Karstens) in strong magnetic 
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fields (constant to 35 kOe and pulsed to 200 kOe). N. E. Alekseyevskiy also 
noted the applicability of galvanomagnetic measurements to the study of the 
Fermi surfaces of the transition metals /bince the purity achieved in specimens 
of “hese metals is as yet far from that required by such methods as cyclotron 

_ resonance. N. E. Aleksevevskiy and Yu. P. Gaydukov have measurei thespnisotropy 

. of the electrical resistance and of the Hall effect in cadmium;/ zinc*dnd 

_ thallium; open Fermi surfaces were found for all of these metals. V. G. 
Volotskaya and N. Ya. Fogel' have investigated gealvanomagnetic phenomena in very 
pure aluminum (resistivity ratio 300°/ 40 2500-2000 as compared with pre- 

. vious values not exteeding 200:)). B. WN. Aleksandrov revorted on a study of di- 

| mensional effects in a longitudinal magnetic field forfpigh-purisy tin, zinc, anc 

' alurdnum. E. A. Kaner described a theory which he hag developed for acoustic 
cyclotron resonance. N. B. Brandt, N. N. Stupochenko and Tf. F. olgolenko in- 
vestigated the fine structure of the. quantum oscillations in the magnetic sus- 

’ ceptibility of bismuth in various crystalline directions at ultra-low tempera- 
tures. The amplifications of ultrasound in semi-metals was studied by R. F. 
Kazerinov and V. G. Skobov. L. A. Fal'kovskiy end A. A. Abrikosov heve computed 
the energy spectrum the “bad™ metals of the fifth group (bismuth, arsenic, a) 
antimony) by group theory methods, utilizing qualitative ideas concerning the 
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of cuprous oxide. Yu. N. Obraztsov developed a theory for thermoragnetic effects 
in semiconductors in quantized magnetic fields. A paper by I. I. Boyko, E. I. 
Rashia and V. I, Sheka analyzed the conditions leading to the possible observation 
of a new resonance effect in semiconductors, due to spin-orbit ccewling. M. I. 

' Kegenov and I, M. Lifshits computed the absorption of light in a zeteal whose — ; 
Ferm. surfaces contein degenerate points (evidently this is characteristic only of 
graphite). The Shubnikov-de Haas effect in Alit pt compounds of electronic type 
was investigated in pulsed fielis of up to 400 kOe by Kh. I. Amirxhanov, R. I. 


Bashi rov, Yu. E. Zaklev, and A. Yu. Mollayev. fe: V. Yemel'yanenko and D, Na 
Nesledov studied the electrical properties of Zallium arsenide ‘he ring a carrier 
concentration of 5 x 1019 . 5 x 1l0o-° cm? , out with varying tota! imourity con- 
centrations. N. E. Alekseyevskiy, Fem Zui Khien, V.-G. Shapiro aid V. S. Shvinel' 
have measured the resonance absorpticn probability for 26.3 keV giumma-quante in’ 
slices of crystalline tin cut a-ong various crystal planes. Resonance absorption 
of 35 keV gamma-quanta in Tel 2 formed the subject of a paper by 7. V. 
Sklyerevskiy, B. N. Samoylov, E. P. Stepanov, I. I. Lukashevich, and R. A. 
Manakhov. Yu. M. Kagen delivered his paper “Toward a Theory for the Redward 
Thernal Displacement of the "Mossbauer Line". Papers "Assymetry of -radiation 
in Certain Nuclei, Polarized in an Alloy with Iron" end "Nuclear Specific Heats 
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structure of the bismuth type of lattice and the nature of the transition from 
"good" metals to dielectrics under deformation. R. G. Arkhipov derived a 
criterion for the occurrence of metals with small electron concentrations. M. I. 
Keganov and V. G. Peschenskly analyzed various mechanisms for the absorvtion of 
ultrasound in metals. V. P. Dobrego and S. M. Ryvkin studied conductivity in 
germanium aT with Group V or III impurities and having carrier eonesntretions 
of 1049 - 3, in the presence of compensating impurities. S. ''. Ryvkin, 

Vv. P. es Be M. Konovalenko, and I. D. Yaroshetskiy have observed the appear- 


ance of the so-called induced impurity breckdown in germanium oy ea of the same 


degree of purity, but fully comoensated. M. I. Keganov proposéa/t hat attemts be 
made to observe additional exciton waves in a crystal due to the presence of 

space dispersion, using the deceleration of fast particles in a dlelectric. 

L. S. Kukushkin spoke on his theory of non-radiative transition processes in 
molecular crystals. A paper by A. R. Kessel' and U. Kh. Kopvillen vresented a 
calculation of the sensitivity of a quantum phonon counter which .tilizes atoms 

in the ground state rather than in an excited state, so as to recice the noise 

level. <A paper was also presented by A. A. Kaplyanskiy on the influence of 

uniexiel deformations upon the optical spvectra of crystals of the type of Ca For q 
Li F, ete., containing various impurities, as well as upon the exciton spectrim we 


_Set 2/2, Card /5 


IE TN 0 ROPER TO ARS SON BO NOE, Ra Sg POON Bor NSE eS 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420011-5" 


EE EROVED roe RELEASE: ya psd saints ee: lithonia 5 


a 
-  L 18173-63 


! ACCESSION NR: AP3005216 


of Certain Elements Alloyed with Iron" were delivered by A. V. Kogan, V. D. 
i Kul'sov, L. P. Nikitin, N. M. N._M. Feynov, M. F. Stel-makh, and M. M. -Shott. "Dynamic 
: eae of Protons in Lant Lanthanum-Magnesium ouble Nitrate” was 3 reported by 
; M. I. Lushchikov, A. A..Manenkcv, ohZ Yu. V. Teran. A Taree nner of papers 
a cone srned with the - investigaticn ef ‘the properties of ferro- end antiferro- 
i magn»tic substances were presegted at the conference. A speciel session ves 
; Gdevozed to techniques. for the ‘production of low temperatures and to methods for 
: making various low temperature measurements. A number of papers dealt with pro- , 
| blems concerning the mechanical properties and optics of crystals at low tempera- : 
! tures, and concerning techniques for producing high pressures and strong pulsed i 
magnetic flelds for low temperature research. On the last day of the conference, | I 
' sumzirites of the papers presented at the various sectional sessicns were presented. 
, by their respective chairmen. As the conference chairman, N. E. Alekseyevskiy, ¢; 
. rema::ked in conclusion, only the practice of combining plenary sessions with con- 
current sessions of individual sections can, in the opinion of the Scientific 
Ccun:il for the Protlems, make it tossible to "boil down" to reasonable dimensions 
the nnnually increasing flood cf pspers on lew fompereune. physics. 
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AUTHORS: Shaly#t, S. S.; Parfen'tyev, R. V.; Muzhdaba, V. M. 


“LE: Experimental confirmation of a new type of oscillation of transverse 
reluctance 


SOURCE: [Fizika tvordogo tela, v. 6, no. 2, 1964, 647-649 


TOPIC TAGS: reluctance, current carrier, inelastic scattering, semiconductor, 
‘phonon, Larmor frequency, relaxation time 


ABSTRACT: This type of oscillation, determined by inelastic scattering of current 
carriers in an undegenerate semiconductor, was proposed on theoretical grounds- | 
by V. A. Gurevich and Yu. A, Firsov (ZhETF, 40, 199, 1961). To observe this type 
.of oscillation, it is necossary that tho phonon spectrum of the crystal have an 
;optical branch and that the experiment be carried out in a strong magnetic field, 
The authors define these conditions in terms of the Larmor frequency, relaxation 
timo, and mobility, From a consideration of these and of the physical character . 
.of the oscillation, they arrive at a value for the period of the oscillation, 
aepanding on the effective mass and the energy of the optical phonons. The 
problem of distinguishing the proposed oscillation from others, especially the 
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Shubnikov-de Haas oscillation, is described. Since the latter appears most 
favorably at low temperature, a higher temperature must be considered, but this je 
‘lec ds toa woakening of the effect through decrease in mobility and complications. 

‘in the current-carrier Spectrum. Some optimal temporature is sought. It was 

found that fivo maxima appear in undegenorate InSb at a temporature of 104K 


(ig = 34.0, 17.0, 11.0,~8.0, and~6,5 oerstods-10°) with a period of *3+1079 


i 
t 
| 
I 
t 
oersteds ~~, The position of the maxima is independent of temperature, but the — 
effect was found to weaken as the temperature declined from 104 to 63K and, also ; 
‘as it increased to 200K. "We express our thanks ‘to V. lL. Gurevich for discussing | 
;our results and for his valuable suggestions." Orig. art. has: 1 figure and 1 ' 
‘formula. f 

{ 

{ 
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-_ : Sersapepohioe nt ETE IEA ‘ ae es oh, : 
' PTTLE: Structure of the egnauecion band and mechanism of electron. 
scattering in_mercu ry selenide | 

ty v\ 


SOURCE: Fizika tverdogo tela, v. 6; no. 7, 1964,: 1979-1986 


TOPIC TAGS: mercury selenide, conduction ‘band, electron scattering, 
electron ‘gas,, Hall effect, thermal. emt: carrier esas & . 


a ABSTRACT: A procedure previously api oved for. a. case" with inter = 
7. mediate degeneracy of the electron gas (A. A. Korenblit,. D. Masho-.. 
mam 6 vets, S. S. Shaly*t,. PIT v. 6, 555, 1964) is used to obtain experi- 
ao) mental data on the Hall effect and. thermal emf of . a series of samples" 
Feat of n-type HgSe with @ifferent carrier densities in strong magnetic oF 
fields. These data are used to determine the concentration dependence - 
of the effective mass ond the ateperson law for the | electrons in the 
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ACCESSION NR:. AP4041696 

conduction band, which agrees with the theory of E. 0. Kane (Phys.. 
Chem. Solids v. 1, 249; 1957) at concentrations. up tO 5 x 10°?.cm™* 
In addition, the effec ‘ive parameter of. the scattering mechanism, ~ 
which determines the d¢pendence of the relaxation tie on the po-. 
sition of the carriers in the band, in accordance -wigh the formula” 


} ges eae 


z —y, de} 
cat (ky ara ; : 
(k -- wave number, r -— scattering ‘parameter, €.-~. energy), is evalu 


- ated from data on the thermal emf in zero field and: the magnetother- 


mal:em£. It is shown that this parameter remains constant. (r =-+1/2) 
in the entire investigated range of concentrations: from.4 x 10+" to. % 
5 x:10+2.em-°. The method of preparing the samples: is described. — 
The reasons for the:disparity between the present. results and those 

of Rodot (Proc. conf. semicond. Prague, p. 1022, 1960) are briefly. _ 
discussed. Orig. art. has: 8 figures, 12 formulas, andy table. 
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TITLE: Concerning the thermal conductivity. and “thermoeiectronotive 
force of inSb at low toneetetites : 


SOURCE: Fizika pueraodé tela, ‘Vv. 6 nO. 8, 1964, 2327 2332 eae 


‘TOPIC TAGS: - indium antimonide, “thexmar: conductivity: thermal, ents 
low temperature phenomenon, — crystal) impurity. content 


ABSTRACT: ‘The aim was to Soba accurate ‘data on the ‘chermal. ‘con- 

ductivity and thermoelectromotive force ‘of InSb at low temperatures - 

_in order to compare such data with published experimental: and the-_ ate 
. ; scale ae work. A very pure notype. (ns 7 x 105 cm, Mga “9 3) x: 
x 10° om?.v sec” 7 at 50K) single crystal was - used. The thermal. 


conductivity (investigated from 2 to a 20K) was found to be insensi 
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tive to the concentration of electrically détectabie impurities, cat’ 


17.3" 
least up to concentrations of 10 cm. os contradicting E. Vv... 


Mielczarek and H. P.. Frederikse's conclusion that the. thermal resis— 
_ tance of single-crystal InSb between 10 and 50K was principally. ~ 
due to impurities (Phys. Rev., v. 115, 888, 1959). The thermo-. 
electromotive force (2--300K) had a phonon-drag_- component. with a _ 
“maximum of 160 y:V/deg at 16K, compared with a: ‘theoretical: value’ of, 
» 200 uv/deg. This contrasts with the- ‘results of Frederikse and — 
Mielczarek (Phys. Rev., v. 99,” 1889, 1955)" who - found -the> phoney” ee 
drag effect in p-type but not in “ntype: InSb . (n-= 7. x “10h 


u= 10° ew Tsée- at 80K).. The. thermal conductivity’ ‘and thermo- 


electromotive force maxima. (at 8. and ‘16K, . respectively) did not 

coincide, in agreement with C. Herring' Ss: ‘theory (Halbleiter and - we 
Phosfore, v. 5, 184, 1958)... eye art. hast 4 ‘figures:, and 4 formu. u 
las.  antias Beco ah Sete. ere ; ae 
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TITLE: Magnetophonon oscillation of the thermal emf of n-InSb in © 
a longitudinal magnetic field 7 die fe 21 ce 


SOURCE: Fizika tverdogo tela, v. 6, no. 10, 1964, 3194-3196 


TOPIC TAGS: magnetophonon resonance, thermal emf, indium’ a~timonide : 
magnetoresistance, magnetothermal emf a dg ee Baw ue 


ABSTRACT: ‘The authors have shown experimentally that the magneto- 
phonon resistance, first treated theoretically by Gurevich and.” 
Firsov (ZhETF v. 40, 199, 1961 and v..41, 512, 1961)-is manifest. . 
in another kinetic effect, namely the dependence of the thermal ‘emf 
of InSb on the intensity of the longitudinal magnetic field. This. 
experimental effect was already mentioned briefly by oS. M. Puri and 
T. H. Geballé (Bull. Am. Phys. Soc. v. 8, 309,.1963). A plot of .. 
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ACCESSION NR: AP4046656 Seat ae - Se age 6 a O: 
the relative value of the longitudinal magnetothermal emf against. 

the magnetic field intensity, taken at different temperatures (Fig. 
1-of the enclosure), discloses an oscillation similar to that dis- 
closed by the magnetoresistance. The difference in the new effect, 
however, is that. the magnetothermal emf, unlike the magnetoresis- _ 
tance, exhibits neither minima nor maxima near. the resonant values 
of the magnetic field, but: some intermediate values. .As in the case 
of tne longitudinal magneto-resistance, the maxima’ and minima shift. 
towards weaker fields, although to a lesser degree. The sample of 
n-type indium antimonidg used in the investigation had a concent*va~ 
tion n = 3-5 x 1023 am” and a mobility u = 5.6 x 10°. cm /N-sec at. 
|. = 77K; its thermal emf in the absence. of a field increased from” 
585 yV/deg at 83.4K to 645 pV/deg at-150K. .The absolute value of - 
ithe thermal emf increased in the magnetic field. . Similar tests made 
iin a transverse magnetic field showed no noticeable oscillation. .. 


_in an extremely strong transverse field does not depend on the 
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| mechanism whereby the carriers are scattered. “We are grateful to 
s Xu. A. Firsoy and S. T. Pavlov for a discussion of the: theoretical 
| problems and to student G. AL Kurbatov for help with ihe measure- * 
iments." Orig. art. has: 1 figure and. 1 formula. eee mae 
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TITLE: Experimental confirmation of the magnetophonon resonance in 
n-type InSb 


SOURCE: Zh. eksper. i teor. fiz., v- 47, no. 2, 1964, 444-451 


TOPIC TAGS: semiconductor resistance, quantum statistics, galvano- 
magnetic effect, indium antimonide, carrier density, low temperature | 
phenomenon, phonon 


ABSTRACT: This is a continuation of an earlier report (FTT v. 6, 
647, 1964) of a new effect, first observed by S. M. Puri and T. H. 
Geballe, consisting of a new type of oscillation of magnetoresis- 
tance of a semiconductor, and resulting from inelastic scattering 
of the carriers by optical phonons. The present article describes 
the results of a detailed experimental investigation of the trans~- 
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 yerse and longitudinal magnetoresistance of various samples of n-InSb. 
The results of the tests, which were made in a strong magnetic field, 
confirm the theoretical analysis of this effect, made by V. L. 

‘ Gurevich and Yu. A. Firsov and published in the same issue of the 

‘ Journal (ZhETF, v. 47, 734, 1964). The tests were made at T = 90K 

. in fields up to ~38 kOe. The results show that the new type of 

‘ oscillation differs from the Shubnikov-deHaas oscillation in that 

‘ the former does not depend on the carrier density and its amplitude 

' decreases with decreasing temperature and practically disappears — 

‘ at nitrogen temperatures, whereas the latter is observed only at 

: very low temperatures and is determined only by the carrier density. 

: Furthermore, the former can occur for any statistics, of the electron 
gas, whereas the latter can occur only in a degenerate gas. Weak 

> put noticeable oscillations of this type were observed on the longi- 
tudinal magnetoresistance curve of InAs, too, showing that this ef- 
fect can be observed in other semiconductors. "In conclusion, the 
authors thank V. L. Gurevich and Yu. A. Firsov for suggesting the 
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_ M. V. Aleksandrova for great help with the measurements." Orig. art. 
has: 5 figures, 1 formula, and 1 table. 
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Sein nastaiataar: 
TITLE: Concerning a new type of ‘oscillation of Longitudinal mag= 
netoresistance of n-Insb : 


SOURCE: Zhurnal see cSeimantat’ noy i “teoreticheskoy fiziki, ve an os 
no. 5, 1964, 1683- nL6BG, ; ; a, 


TOPIC TAGS: magnetoxesistance; ‘galvanomagnetic effect, perner e 
: antimonide, electron Benteering inelastic. scattering, pion. 
be Y¥ : 
| ABSTRACT: This is.a continuation. of earlier’ research by some of. the: 
authors (Parfen'yev, Shaly*t, and V.-M. Muzhdaba, ZhETF v. 47,— 444, 
1964) and is devoted to the temperature dependence: of. the oscilla- 
tions of longitudinal magnetoresistance. of n-InSb in a strong mag-. 
netic field. These oscillations were first’ predicted theoretically 
by V. L. Gurevich and Yu. A. -FLirsov' oes Ve 40, 199, 1961) and 
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are aug to “Snelastie: ‘scattering OF éisctrons: by) ‘gptical. lattice) 
vibrations ; The tests were. made: on. single erystal -n-InSb (n= 4x 
x 10!° om7™3, u =.4.9 x 10° cm 2/v-see at T= 90K) in the temperature 
range from 90 to 200K. The results show that with increasing tem- 
perature the minima of the oscillating part of. the. magnetoresis= oe, 
tance move away from the resonant values of the magnetic. field, . . 
and are replaced by maxima. The reason for this shift is attribute nie 
i to the role played by optical phonons. in the scattering of electrons 
' in pure n-InSb, which increases with increasing temperature. Ae oes 
{| noticeable change in the electron concentration (by” a factor of 30) 
| does not result in a noticeable phase shift af the: oscillation ca 
' curves. Orig. art. has: 2 sg ae and i formula. . 
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ABSTRACT: In this continuation. £ dariier: ‘work (ZhETF ve 47, 444, 
1964), the measurements were ‘made: in, pulsed: magnetic fields and. 
have shown that the magnetoresistance. of n-InSb continues to oscil~ 
late also at fields stronger than ‘in: the: earlier study (stronger 
than 38 kOe). The results are shown. in Fig. 1 of the enclosure. 
The oscillation at perongce ‘fields. (E > ‘40. kOe) is attributed, in 
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analogy with the earlier studies 
of the Landau levels, althoug £ 
experimental data on the transvers 


value obtained’ for the g. factor on. asis.of this assumption — = 
(g = 56) is: in good agreemen her data. A more accurate. 
analysis calls for furthér: the retical: development. "We -thank . 


V. L. Gurevich and Ss. @.. Pavlov:'for: iscussion. of the results." chee 
Orig. arts “has: 1 Peas # St 


A weaker fields, to spin splitting’ be 
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i magnetoresistance, which is expected from the: theory, canbe clearly seen in the. 

: transverse magnetoresistance and.is less pronounced although visible on the longi 
: | tudinal magnetoresistance curve. The numerical values obtained for the correspond= 
| ing magnetic field differ from the theoretical predictions but it is shown that in 
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prom’ the fact that ‘the maxima of both 


| dragging of the electrons by the phomons..: From rac t y MAX ) 
| eurves coincide it is deduced that the mador role in the. investigated InP sample. ~. 
| was played by pointlike defects, which scatter the short-wave phonons ore .atrongly 
| Tt is also concluded that in the region of the maxim of the thermal emf (16K) the! 

onized impurities.. The fraction of the honon com= je 


_ electrons are scattered by i ard ul 
/ ponent of the thermal emf at this temperature is found to be 300 pV/deg. 
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ABSTRACT: The authors found that at helium temperitures the thermoelectric } pover. f 
of InSb in a transverse magnetic field exhibits the same oscillatory dependence as |. 
the transverse magnetoresistance. The study. was made on a single-crystal aeaphe. 
of InSb (2. 7 x3 x fo ma) with carrier density n(H +0) = 1.32 x10 em-3 and . 
mobility u = 9 x 10+ em@/V-sec (at T = 4.2K). It is-deduced that.the quality of. 
the phases of the maxima of the oscillations of both quantities isnot a triviel 
“| result, since the magnetoresistance oscillations are determined to a considerable 
degree by the periodic variations of the scattering probability,: ‘while the thermo-.): 
electrie power oscillations appear in the wieety even. without asettaring, © end are: : 
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. due only to osciliations: of the atc. As. ta an 2 eagle atudy. by: the ‘authors: 
(FIT vy. 7, 1276, 1965); there is appreciable broadening of the Landau levels and 
it is still impossible to estimate the g-factor with. acceptable. eccuracy, in’ ‘spite 
of the use of stronger fields (22--30.k0e) in which: the: spin. splitting eppeers . |. 
more clearly. "We are grateful to A. L. Efros and Yu. WN. Obraztacy for. acassing 


the theoretical problems." Orig. art. hast 2 ‘Figures. and 1 formula. 
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TOPIC TAGS: quantum oscillation, transport comrsiagdet, indium 
arsenide, magnetoresistance, Hall coefficient 
ABSTRACT: Oscillations in the magnetoresistance, Hall coefficient, 
and thermoelectric power in transverse and longitudinal strong magnetic 
fields are studied for different polycrystalline samples of n-InAs 
at liquid helium temperatures. Some percularities, which have also 
been observed in n-InSb, cannot be explained by the existing theory 
and need special theoretical study. The authors wish to thank 


R. V. Parfeniev and Yu. N, Obraztsov for stimulating discussions, 
Orig. art. has: 4 figures and 2 formulas, {[Authors' abstract.) [KS] 
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ABSTRACT: This is a continuation of earlier research by the authors on mercury 
selenide (FIT v. 7, 1671, 1965 and v. 6, 1979, 1964) and its properties. Inthe | 
present article the authors determine separately the lattice and the electronic ! 
components of the thermal conductivity for different single and ea 
' samples of HgSe with electron densities from 3.7 x 1077 to 6 x 10% » by sup- 
pressing the electronic part of the thermal conductivity with the re of a strong : 
magnetic field. The thermal conductivity was measured by determining the station- i 
ary heat flow through the investigated sample when the latter was placed in a 
vacuum chamber. The method is based on determining the energy balance during scat- 
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tering of electrons in the crystal (degree of elasticity of the collisions between | 
the carriers and the scatterers) by investigating the behavior of the Lorentz num a 
ber in degenerate semiconductors. It is pointed out that the method employed of | 
separating the lattice and electronic specific thermal conductivity components can) 
be used only for a limited number of n-type semiconductors, in which the carrier | 
_ mobility is sufficiently high to be able to suppress the electronic component in 

| 

i 


’ a realizable stationary magnetic field, and in which the electronic component is 
“not less than 4--5% of the total thermal conductivity of the crystal. The results 
show that the Lorentz number in the Wiedemann-Franz relation amounts to not more 

_ than 60% of its Sommerfeld value at T > 100K, when the scattering becomes of the 

' impurity type and acquires an elastic cheracter with decreasing temperature. The | 

- authors thank A. M. Zaslavskiy for determining the crystal structure of the investi- 
gated HgSe samples. Orig. art. has: 7 figures, 8 formulas, and 1 table. i 
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favoring aa eaeceehencd resonance as the cause of the observed oscillations 


AYGUUCHTS 
in tceilurium are presented on the basis of various experimental data and on the basis 
an cia 


rv analysis by one of the authors (Shalyt et al., ZhETF v. 47, 444, 19Gh). 
uantitative analysis of the experimental curves can hardly lead at present: 
to unambiguous results, since there are not enough available data on the physical pro-} 
pevtles of tellurium, it is possible to correlate the results of optical and thermo- | 
electric investigations with the optical frequencies causing magnetophonon resonance 

in Te. Tne authors thank R. V. Parfen'yev and I. I. Farbshteyn for a useful discus- | 
sion or the experimental results, | and V. L. Gurevich and Yu. A. Firsonv for an in- | 
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WSSTRACT: This is a continuation of earlier experiments (FTT v. 8, 1776, 1966) where 
< W&S Shown that quantization of the energy spectrum of the electrons of indium 
ntimonide placed in a strong magnetic field becomes manifest at low temperatures in 
nN oscillating field dependence of 2 number of Kinetic coefficients. Since some of 
e results cannot be explained by the existing theory and call for further study, 
authors have investigated the thermomagnetic Nernst effect in n-InSb. The experi- 
nual -onditions (temperature, carrier density, range of magnetic fields) were such 
nat they observed for the first time oscillations of the Nernst effect in a semicon- 
Guctor, and were also able to follow continuously the sharp decrease of the Nernst 
coefficient in the classical region of strong fields (uH/¢ >> 1), its transition in 
the region of quantum oscillations (Ezun>> kT), and the subsequent transition to the 
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region of the quantum limit (4a << &) (u= mobility, § = chemical potential, 2 = cy- 
cliriron frequency). To determine the phase relations, the Nernst-coefficient curve 
as compared with the plots of the magnetoresistance and the magnetothermal emi in i 
sransverse Yield and with the plot of tne Hall coefficient, obtained simultaneously 
the investigation of single-crystal n-inSb. The system of maxima on the plot of 
e Nernst coefficient A forms a periodic sequence in the reciprocal field which coin- 
ides with the periodicity of the magnetoresistance and mignetothermal-emf curves, but: 
he oscillating Nernst-effect curve is shifted relative to the in-phase magnetore- 
istance and magnetothermal-emf curves in 4 transverse field by four periods, similar | 
to the snift observed earlier for the magnetothermal emf in 4 longitudinal field. Itj 
is concluded that the results cannot be adequately interpreted theoretically until 
more data become available. Orig. art. has: 1 figare and 1 formula. 
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_ The: elasto-viscows properties of printing inks, I. AD ; ik 


——Kovarasitshil 224 S VaeShalyt. Nolloid: Zhur. 18, 37 

41(1953).—The Gee tor shear of § com. printing 

inks increased in time after destruction of the ink structure ° 
by stirring; 1 min. after discontinuation of the stirring, P 
ranged from 360 to 8706 dynes/sq. cm. and gradually in- 
creased, e.g., twofold. This thixotropic setting was prac- 
tically accomplished in 2 hrs. The final P was about 1, 
12, and 22 X 10? for inks contg. 8, 20, and 25% gas carbon 
in polymerized linseed oil. The 20% ink had, €.g- modulus 
of true elasticity 17 X 10* dynes/sq. cm., true viscosity 
13 X 10* poises, viscosity of elastic after-uffect 5 X 10° 
poises, period of relaxation 280 sec., and period of elastic 
-after-effect 80 sec. . J. J. Bikerman 
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